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Case one
A 59-year-old woman (see Table 1 ) presented with a very large mass in the right gluteal region which had grown rapidly over the past five months. The mass was painful and overlying skin was tightly stretched with areas of bruising; see Table 1 for imaging and histological details. The tumour was considered surgically inoperable owing to size, risk of bleeding and likelihood of recurrence.
The patient therefore underwent selective arterial catheterization and embolization (SACE) via a left femoral approach. Pre-embolization angiography revealed the mass was supplied by branches of the posterior division of the internal iliac and lateral circumflex femoral (LCF) arteries. The superior gluteal artery and its branches were embolized using polyvinyl alcohol (PVA) particles until a pruned tree appearance was obtained; two metallic coils were also deployed. Ascending branches of the LCF artery were then catheterized and embolized using PVA particles and metallic coils. Owing to multiple feeding vessels, embolization of all vessels at a single procedure was considered impossible. However, successful palliation of symptoms was achieved, and the patient died later of disease progression.
Case two
A 31-year-old man with multiple skeletal metastases from phaeochromocytoma presented with painful pathological fractures of the right humerus and tibia. Radiographic findings are given in Figure 1 .
The patient underwent pre-operative SACE (via a left femoral approach) in order to reduce the risk of bleeding at surgery. Pre-embolization angiography revealed highly vascular tumours. Embolization of the humeral tumour was carried out using coils, PVA particles and Gelfoam, leading to immediate reduction in vascular filling of around 30% (Figure 2A,B) . Similarly, embolization of the tibial tumour by Embozene spheres and coils immediately reduced vascular filling by around 60%.
SACE enabled subsequent uncomplicated open reduction and internal fixation (ORIF) of the humeral fracture (Figure 3 ), followed by radical excision of the tibial tumour together with bone grafts and ORIF ( Figure 4 ). The patient subsequently underwent radiotherapy to both tumours. Hence, SACE facilitated surgery with reduced risk of peri-or post-operative haemorrhage, and SACE itself was uncomplicated. The patient remains alive with good local tumour control at follow up of 10 months.
Case three
A 61-year-old man presented with a painful hypervascular metastatic renal tumour in the left Figure 1 . Radiograph showing metastatic tumour of the right distal humerus with an undisplaced pathological fracture through the large lytic area, and further lytic areas both proximal and distal to the lesion. In addition, a metastatic tumour was present at the right proximal tibia, with a pathological tibial plateau fracture of the right knee.
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femur, with extensive bony erosion and risk of imminent fracture. SACE was performed, using PVA particles to branches of the superficial and deep femoral arteries, to reduce the risk of bleeding during surgery. This produced immediate angiographic stasis, and enabled uncomplicated intramedullary nail insertion. The patient recovered well from surgery with normal use of the left lower limb, but died 18 months later of disease progression.
Discussion
Arterial embolization has been reported in oncological practice for several purposes: to decrease tumour size before excisional surgery, to permit surgery by reducing peri-operative haemorrhage, to manage acute haemorrhage, and for palliative care and tumour reduction.
1,2
However, experience with arterial embolization in the management of tumours is still early, 1 and few reports exist in the literature for its use in the management of connective tissue tumours. 1, [3] [4] [5] For sarcomas, as for other connective tissue tumours, substantial improvements have been made in reducing mortality and morbidity; this has been achieved through a multi-disciplinary approach combining treatment modalities and ensuring local control and effective chemotherapy. 6, 7 Local tumour control refers to the 'physical elimination of all malignant clones and/or tumour stem cells' within the primary tumour and identified metastases. 3 For sarcomas in particular, the preferred method of achieving local control involves early surgery. 8 However, various factors may mean that surgery is not feasible, including the presence of multiple disease sites or the morbidity associated with the operation. Arterial embolization is an important adjunctive treatment to facilitate surgery in certain situations. As demonstrated in this case series, pre-operative embolization may reduce the risk and severity of peri-operative and post-operative haemorrhage and therefore may reduce the threshold of safe surgical intervention. In patients where surgery is completely precluded, embolization may still provide useful clinical improvement and palliation, particularly for tumour reduction and cessation of bleeding or discharge.
In this case series, immediate angiographic stasis was achieved by one procedure in one case, using PVA particles administered to branches of the gluteal or femoral arteries. In another case, tumour vascularity was significantly reduced by embolization using a combination of PVA particles, gelatine microspheres, Gelfoam and metallic coils. Angiographic success was associated with functional improvements in these two patients. In the final case, the presence of multiple feeding vessels meant that embolization of all vessels was not possible with a single procedure. There were no complications of embolization or surgery.
Conclusion
Arterial embolization may be used effectively in the management of both primary and metastatic tumours involving connective tissue. It has a definite role in palliative tumour reduction where surgery is inappropriate, and should also be considered before surgical excision to reduce the risk of severe bleeding in vascularized tumours (e.g. renal metastases, phaeochromocytomas and certain sarcomas). 
